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Abstract:

Rice cultivation in Sri Lanka roots back to its very first Kingdom in 161 B.C, and is still an
incredibly populous industry to this day with an estimated 708,000 hectares of land being used
for paddy cultivation. However, due to a changing global climate and an increase in natural
disasters worldwide, Sri Lanka’s rice industry and the millions of people dependent on it have
been greatly affected. This paper seeks to explore resilience building in a Sri Lankan context,
taking into account the cultural and socio-economic factors that may influence how rice is
farmed and who farms it, and to answer the question of how to prioritize resilience building as a
path to sustainability . Chapter 1 assesses the data on how climate change is transforming Sri
Lankan agriculture with a particular focus on shifting yields in rice production over the last 10
years, and then seeks to reconcile these figures with statistics on shifting climates and natural
disasters in rice growing regions in Sri Lanka. This chapter will also set the historical and
ideological basis for rice growing in Sri Lanka. Chapter 2 addresses the problem of climate
change by utilizing the UN IPCC Reports of 2007 and its 2019 refinements to understand what
resilience building is, paying close attention to the theories of resilience building and how to
redesign Sri Lankan rice farming systems to prioritize building resilience and promoting
sustainability, while comparing case studies of alternate crops and crop farming systems. Chapter
3 assesses the social impact of resilience building, and seeks to understand the role of the
stakeholder and the local communities who would be both directly and indirectly impacted by
resilience building and the long term potential impacts of this action. Chapter 4 looks at the
economic models of resilience building, and assesses how we can create new economic models
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to reflect environmentalism. Chapter 5 provides necessary reflections on how to overcome some
of the challenges that are presented in previous chapters.
Keywords: resilience, ecology, agriculture, adaptation, food security, food systems, sri lanka,
paddy field
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Introduction
The looming threat of climate change related catastrophe, coupled with rising sea levels, has the
potential to significantly impact all people, all over the world. However, time and experience
have shown that the areas of the world that will be the most greatly affected are in the developing
world; the global south, with a particular emphasis on low income communities. This paper aims
to address these potential impacts, and seek an effective system of management, if not
mitigation, that aims to prioritize equity alongside sustainability. The agricultural industry is one
that requires particular prioritization, given its necessity and, its likelihood to be one of the
hardest hit sectors, with one of the highest numbers of unskilled laborers actively engaged. Given
that Sri Lanka is an island, with a notable proportion of the population living along the coasts,
rising sea levels would have an significant impact. As sea levels continue to rise, more and more
people are displaced from their homes. In Sri Lanka, this presents itself in the form of people
moving inland, where a vast majority of the land is currently being used for various types of
farming, including but not limited to tea, rice, rubber, cotton, and coconut farms. With climate
related shocks also steadily rising, water scarcity has rapidly increased in prevalence, which has
had a significant impact. By August of 2019 alone, it was estimated that over 600,000 people in
Sri Lanka were directly affected by drought, most of which were farming communities1. In
addressing the needs of the people to have enough land to live on without compromising on
access to a safe and stable food source is a key issue that this paper is concerned with, drawing

“Over 600,000 people affected by drought in Sri Lanka” Colombo Gazette, July 27th 2019
https://colombogazette.com/2019/07/27/over-600000-people-affected-by-drought-in-sri-lanka/
1
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on theories of resilience building, urban development, and sustainable production. The key issues
this paper is concerned with include the ability to create a safe and secure food source for the
entire population, whilst taking into account a slow but growing inland shift, by redesigning food
systems. This paper also seeks to address a way in which this can be done without compromising
on the social realities of what people are willing and able to do.

Chapter 1: Why Do We Farm
Rice farming is the economic and cultural basis for local life in Sri Lanka, and is a practice
woven into the fabric of Sri Lankan culture. The increasing incidence of drought in some regions
of the country, coupled with the rising incidence of floods in others has created cause for concern
among the local people as more and more rice has to be imported to meet local demand. This
threatens the livelihoods of millions of farming families and communities, and creates added
stress on the economy. On top of this, rising sea levels and other climate change related natural
disasters threaten Sri Lanka, who have found themselves at number 2 on the Global Climate Risk
Index (GCRI) in 2019, second only to Puerto Rico and directly above the Dominican Republic,
each of which have faced catastrophic climate shocks in the year 2019 alone. Due to the above
mentioned factors, the push for change in Sri Lanka is louder than ever, and the best place to
start would be the plate2.
Many countries around the world are starting to feel the effects of climate change, and
few industries are as sensitive to the struggles it may present than the agricultural industry.
Worldwide, low income communities are disproportionately targeted by this, where they only

2

David Eckstein. Marie-Lena Hutfils, Marie-Lena Winges, “GLOBAL CLIMATE RISK INDEX 2019:
Who Suffers Most From Extreme Weather Events? Weather-related Loss Events in 2017 and 1998 to
2017” Germanwatch, 2019.

Karunaratne 7

have one point of access to a safe and stable food source or only have occasional access to that
same source. When climate shocks cut off food sources, it is these communities that struggle the
most, where they are unable to secure another food source, or are unable to obtain stable income
as they were dependent upon that source for the majority or their entire income. There is also
rising incidence of wasting in Sri Lanka, where a large portion of the population lives below the
poverty line and cannot secure access to consistent meals, as mentioned above. Ayurvedic
practices are also common in Sri Lanka, which is considered to be one of its birthplaces. In the
practice of ayurvedic medicine, vedha mahaththayo, or, herbal doctors, are dependent upon
agriculture to create herbs and remedies in rural areas, and even in city centres, where many
communities are dependent on these practices.
Assessing Sri Lanka’s agricultural sector proves to be an interesting exercise in
identifying where and for whom the impacts of climate change might most be felt, and finding
ways to remedy them. As sea levels rise, and people move inwards, this opens the discussion of
how to safely and effectively house 22 million people on a quickly shrinking island and ensure
they are able to obtain access to food, water, and medicine, as well as maintaining the rich
cultural tapestry that has been created over thousands of years. These problems converge to
become a key issue the government and locals must address in order to reach a point of climate
mitigation, wherein a mutually beneficial relationship is established between producers,
consumers, and the land, and is done so in a way that is achievable for the people of the country.
Rice Statistics. Rice production is one of the oldest known agricultural practices in Sri
Lanka, with over 708,000 hectares of land being used for rice paddy farms island wide3. Rice
production runs sequentially and is typically divided into two seasons,
3

United Nations Food and Agriculture Organization, Paddy Statistics, 2018
http://www.statistics.gov.lk/agriculture/Paddy%20Statistics/PaddyStats.htm
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Yala, the minor season, where planting takes place from April to May and harvesting takes place
between August and September. The Yala season accounts for roughly 30% of total rice output4.
Maha5, the major season, where planting takes place from October to November, and harvesting
takes place from February to March. The Maha season accounts for roughly 70% of total rice
output. In a preliminary forecast provided by the United Nations Food and Agricultural
Organization (FAO), aggregate output for 2019 was estimated to be around 4.5 million tons -- an
18% increase from aggregate output in 2018. This shows that rice production is a growing
industry in the country6.

(Figure 1: Rice Production in Sri Lanka)7

4

6

Madduma P Dhanapala, “Bridging the Rice Yield Gap. UN FAO, 1999.

Dhanapala, “Bridging the Rice Yield Gap. UN FAO, 1999.
Sri Lanka Rice Production, United States Department of Agriculture, Foreign Agricultural Service
Office of Global Analysis, 2017
7

Karunaratne 9

As can be seen in the above figures, rice is mainly produced in the North Eastern, North Central,
South Central, and Eastern Provinces, taking place mainly in Anuradhapura, Hambantota,
Badulla, Monaragala, Batticaloa, and Ampara, among several other places on the island8.
Because of the range of places that rice is cultivated, and taking into account the varying
physical conditions of the different regions of the country, Sri Lankan paddy is farmed in a
number of conditions in varying altitudes and humidity levels. A report released by the Food and
Agriculture Organization of the United Nations in the mid-1990’s shows that average annual
rainfall ranges from 600mm in dry zones to 6,000 mm in wet zones, as well as temperatures that
range from 30 degrees Celsius at mean sea level to 15 degrees Celsius at the highest levels above
mean sea level.9
Although there were once an estimated 2000 of varieties of grain varieties native to the region,
Sri Lankan production and consumption of rice are now centered around only a few strains. The
vast majority of locally produced rice is red or brown rice, with there being few white rice
varieties also produced such as Suduru Samba, Kattamanjal, or Rathal. A study presented in the
Journal of Coastal Life Medicine, titled “Physicochemical and nutritional properties of twenty
three traditional rice (Oryza sativa L.) varieties of Sri Lanka,” highlight the different nutritional
value of each variety of rice by looking at a sample of 23 commonly produced local grains. This
study showed that all tested grains had a crude protein content higher than 10% (>10%) with the
red rice Pachchaperumal containing the highest protein content of 13.27% ± 0.32%10. The same
study showed that white rice varieties had a higher fat content than red rice varieties, with the

8

USDA Office of Global Analysis
Dhanapala, Madduma P. “Bridging the Rice Yield Gap. UN FAO, 1999.
10
Abeysekara et. al. “Physicochemical and nutritional properties of twenty-three traditional rice (Oryza
sativa L.) varieties of Sri Lanka” (Journal of Coastal Life Medicine. 2017)
9

Karunaratne 10

mean fat content falling between (2.18 ± 0.10)% to (4.12 ±0.28)%11. Further, the study noted that
a healthy Sri Lankan adult would consume roughly 275g of rice per day and that
Pachchaperumal, would be the most appropriate form of rice to consume in order for an
individual to meet their daily nutritional requirements. Pachchaperumal performed highly in this
study, and based on a 275g per day diet, it would account for 66% of total daily protein
requirements, 25% fat and 32% iron, based on a 2000 calorie diet.12
How Paddy is Grown — the technicalities As established above, the paddy cultivation
process is a long and arduous one, ingrained in not only the economic but also the social fabric
of the Sri Lankan community. The entire plantation process can be broken down into three
distinct sections, those being; pre-planting, growth, and post-planting.
Pre Planting
Seed selection is the first step in the paddy farming process. The International Rice Research
Institute (IRRI) details that a good seed variety should have a high market price, maximum
tillering capacity and be resistant to lodging, and that the type of grain selected should be
matched to the season in which it is being grown. This would involve planting varieties that have
equivalent crop cycles to surrounding plants in order to minimize pest related damage. The
subsequent step would be ensuring seed quality. In ensuring seed quality, the most important
factors to check for would be varietal purity, moisture content and seed viability. In terms of
varietal purity, it is important to note that good seed comes from one (1), uncontaminated seed
type. Varietal purity can be calculated by looking at what percentage of the seed is weed seeds
and then calculating the percentage of inert matter within the same sample of seed. A purer seed

11

Abeysekara et. al. “Physicochemical and nutritional properties of twenty-three traditional rice (Oryza
sativa L.) varieties of Sri Lanka” (Journal of Coastal Life Medicine. 2017)
12

Abeysekara et. al. “Physicochemical and nutritional properties”
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sample ensures that crop will have a lower susceptibility to grain breakage, and disease, as well
as aiding in higher crop yields. It is also possible to calculate grain breakage, and at least an 80%
yield must be achieved in order for a sample to be considered “good seed”. Seed viability must
be assessed by germination potential, vigor and moisture level. The term “vigor” in regards to
the seeding process identifies the level of activity of a seed during the germination process. This,
therefore, looks at how well a seed is performing. Moisture content for seeds must remain below
14% in order for seeds to act to their full potential. The next step for farmers is to develop a crop
calendar. Given that Sri Lanka has two set crop cycles, and most local smallholder farms utilize
seed transplanting as opposed to direct seeding, the crop calendar is relatively set, in reference to
the figures presented above. The final stage of preparation for planting is preparing the land. In
Sri Lanka, most smallholder farms utilize oxen or water buffalo to aid in this process by cutting
the fields and having a water buffalo till the fields to prepare13.
Growth
As mentioned above, Sri Lankan farmers tend towards using a transplanting method, as opposed
to a direct-seeding method, which allows for farmers to use less seed in the planting process.
Using a transplanting method, seeds are germinated outside of the field and then transplanted
into the furrows dug into the field so they can mature and eventually be harvested. The planting
process of paddy is one of the more water-intensive stages of the process. Here, paddies must be
flooded between 7-10 days before harvest, and it is estimated that rice paddies utilize up to 3443% of the world's total irrigation water14.
Harvest and Post-Harvest

13

International Rice Research Institute, Knowledge Bank.
http://www.knowledgebank.irri.org/
14
International Rice Research Institute
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Finally, when the paddy is grown, it can be harvested. After harvesting, rice is dried, usually sun
dried. The longer it takes for the paddy to be dried, the lower the quality of the rice grains may
be. After drying paddy is stored and milled before being sent to be packaged for consumption.15
History of Rice Cultivation In order to understand the, now generations-old, process of
rice farming, and the socio economic factors that surround it, one needs to understand the
historical significance of rice farming, and how the practice came to be as important as it is. In
doing this, understanding local irrigation systems is of the utmost importance. In Ancient Sri
Lanka, as was the case in many ancient civilizations, communities were built around irrigation
sources. This was the basis of all economic and social activity. Sri Lanka had a vast occupational
caste system within both the Sinhalese and Tamil communities, which was mostly centered on
agriculture. It is also one of the main reasons that Sri Lanka is regarded as a hydraulic
civilization by historians today, whilst also being known as the Granary of the East by travelers
and writers. One of Sri Lanka’s most famous rulers, King Parakrama Bahu the Great, highlighted
this point by stating, “Let not even a drop of rainwater go to the ocean without benefitting
man.16” This is one of the most famous quotes in local history. This quote emphasizes the
importance of the local irrigation systems in conjunction with agricultural systems and vice versa
as the legacy of most Sri Lankan rulers at this time was built through the development of
irrigation systems and by building tanks, reservoirs, and objects of religious significance. As
detailed by Shah, Tushaar, Samad, Ariyaratne, and Jinapala, the need for effective irrigation
systems was threefold, and aimed to protect crops and localities from wind sedimentation,
natural disasters, and outbreaks of crop disease. Within the aforementioned system, the tank,

15
16

International Rice Research Institute
Culavamsa I
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itself, forms the pivot which allows for the flexibility of upland crops which are rain-fed which
in turn enabled the expansion of household farming practices17.

(Figure 2 : “Ancient Small-Tank Irrigation in Sri Lanka: Continuity and Change.”)18
It is through this system of irrigation that communities were able to form around irrigation and
agrarian sites, creating a system of inheritance for land and water rights, wherein each
shareholder of land would own equal parts of the paddy in both the upper and lower division in
order to create social cohesion and an equal division of assets, which is still retained in some
areas of the country. The upper division and the lower division represent the most easily irrigated
and the least easily irrigated regions of the paddy field, respectively. The irrigation systems
dictated how and when people were able to have access to food, and cultivation was often a

17

Tushaar Shah, Madar Samad, Ranjith Ariyaratne, K Jinapala. 2012. Winds of change in ancient
irrigation civilization of Sri Lanka's north central dry zone. IWMI-Tata Water Policy Research Highlight,
21. 7p.
18
Tushaar Shah et al, Winds of Change
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community activity until the rise of household farming as a means of generating household
income as opposed to the traditional methods of farming as a social activity. With the
development of a new social dynamic and the creation of a new system of crop cultivation as a
means of wealth creation, local economies began to grow, with local productive capacity also
exhibiting similar growth. Now, local economies were growing a number of varied crops,
consisting of rubber, coconut, mango, and other regionally viable crops. This trend of
agricultural development was further perpetuated by Colonial Powers in Sri Lanka, who each
took to developing cash crops such as coffee, tea, and cinnamon, as well as vanilla for a short
time.
Understanding the Problem As the climate crisis worsens, regional food sources are
disproportionately affected, specifically smallholder farms located in low-income or
impoverished areas. The concurrent rise in population, along with rapidly increasing political and
economic barriers to access to secure food sources creates compounding problems for said
communities. As shown in Miller’s Living in the Environment, a study conducted by the United
Nations Food and Agriculture Organization (FAO) in 2005 shows that there were almost 1
billion people, worldwide, who were chronically undernourished. Miller further shows in Figure
3 below19 that over 35% of Sri Lanka’s population at this time were chronically
undernourished.20

19
20

G. Tyler Miller, Living in the Environment. Figure 23, Supplement 6
G. Tyler MillerLiving in the Environment, 18th edition. (Cengage Learning, 2015)
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(Figure 3 - Miller, “Living in the Environment”)21
With much of Sri Lanka experiencing floods and droughts throughout the year, the number of
people that face hunger are even less likely to access consistent food sources. Given that rice is a
staple in local diets, and taking into account its nutritional value, as shown by Abeysekara et al.,
developing a system of sustainable rice production could be extremely beneficial to local
communities experiencing food scarcity and shortages, as well as rural communities who are
prone to climate shocks. This could also have a significant impact by aiding in the development
of local economies, which would have significant implications for the national economy. This
problem is then threefold, containing relevant environmental concerns, social concerns and
political concerns.
Understanding the Effects of Climate Change on Local Rice Production Taking into
account Paul Ehrlich and John Holdren’s IPAT model, we are able to understand that rising

21

G. Tyler Miller, Living in the Environment. Figure 23, Supplement 6

Karunaratne 16

population along with a rise in necessary resources, coupled with a less than proportionate
increase in technology creates higher impact. The model shows that
Impact (I) = Population (P) x Affluence (A) x Technology (T)
This can be applied to Sri Lanka’s agricultural sector where rapidly rising population and
stagnating technology, coupled with relatively low regional affluence and high national wealth
disparity. A yearly census produced by the Sri Lankan Department of Census and Statistics
shows that the population has grown to 21.6 million by mid-2018 from 20.5 million in 2013,
with over 2 million people affected by droughts in that same year, and almost 500,000 affected
by floods in the same period.22
The 2007 United Nations Intergovernmental Panel on Climate Change (IPCC) report
notes that regions located on low latitudes would experience stress related to water shortages,
which is reflected in a 2007 study titled “Predicting the impacts of climate change—A case study
of paddy irrigation water requirements in Sri Lanka.” This study compared two possible
scenarios for climate change in Sri Lanka’s agricultural sector, both of which are impacted
negatively by water shortages. In the aforementioned study, the scenarios referenced are A2,
within which there is a regional, market-led society with high population growth. Here, the high
population growth creates an increase in carbon dioxide emissions, leading to rapidly
compounding climate crises. In the second scenario, B2, there is a similar structure in terms of
regionalization and a market-led society, but there is reduced or moderate population growth.
This study found that, following predicted changes in rainfall in which rainfall reduced 17% in
A2 and 9% in B2, wherein rainfall would decrease 17% in scenario A2 and 9% in scenario B2,
average paddy irrigation requirements would increase such that there would be a 23% increase in

22

Sri Lanka Department of Census and Statistics, Population (2018)
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A2 and 13% in B2.23 This, combined with increasing susceptibility to drought in the regions
where paddy is most commonly grown would severely impair the ability of paddy producing
regions to meet demand, taking into account the assumption that the population would have seen
significant growth since this period.
The IPCC report further states that there is almost certainty of reduced cold days and
nights and increased likelihood of warm days and nights, which would negatively impact crop
yields as there are typically lower crop yields in significantly warmer weather and would also
increase the possibility of pests and crop disease. Heavy precipitation events are also extremely
likely, wherein there is increased vandalism to crops and there is also waterlogging of crops,
which impairs growth. Increased droughts, increased tropical cyclones, and rising sea levels are
also of high likelihood. These would impact crops through land degradation, crop destruction
and salinization of estuaries and water reserves24.
One way to assess the impact of rising sea levels could be to look at the loss of
agricultural land created by the 2004 Indian Ocean Earthquake and Tsunami, which affected the
Southern and Eastern Coasts of the country, effectively destroying almost 60% of rice paddies,
and also contaminating agro wells with salt water, which negatively impacted the surviving
crops, up to 5,000 ha of undamaged land.25 If similar impact can be expected from rising sea
levels, coupled with mass inwards migration from the heavily populated coastal regions, this
may put incredible strain on food sources, which would then presumably rise in prices, following
a supply-demand model and create greater food insecurity for low income families

23

C.S De Silva et al., Predicting the impacts of climate change—A case study of
paddy irrigation water requirements in Sri Lanka. (2007)
24
United Nations Intergovernmental Panel on Climate Change, 2019 Refinements
25
United Nations Food and Agriculture Organization, Tsunami Impact Report (2005)
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Groundwater pollution also poses a serious threat to the future of food security in the
nation. As Miller notes in Living in the Environment, that agricultural runoff contaminates
groundwater sources, therefore making them incompatible for agriculture or personal use. As
noted above, Sri Lanka’s agriculture is heavily reliant on groundwater sources, and aquifers, as
well as tanks and reservoirs, so water pollution poses a serious threat. Soil erosion,
desertification, longer lasting drought periods, air and water pollution, and water shortages are
also threats to food sources mentioned by Miller.26
A 2003 World Bank publication details the impacts of climate change. Presenting an
alternate view, the report details that the increase in carbon dioxide levels in the air could create
an increase in photosynthetic performance and water use efficiency, specifically for plants
containing the C3 Photosynthetic pathway, which is a synthetic pathway that is found in rice, as
well as other common grains such as wheat.
Understanding the Impacts of Local Rice Production on the Environment The 2007 IPCC
Report notes that rising methane (CH4 ) levels can be attributed to agriculture and fossil fuel use,
and the rise in Nitrous Oxide (N2O) can be mostly attributed to agriculture. As noted by the 2006
IPCC report, rice paddies tend to release methane during their decomposition period, which is a
significant factor27. It is also, however, worth noting that Sri Lankan output of rice is far lower
than other rice producing nations.
Furthermore, a prevalent method of agricultural production in Sri Lanka is that of “Slash and
Burn” agriculture, locally known as Chena Cultivation. The practice of Chena cultivation works
through the slashing and burning of forest lands during the dry season, and then immediate
planting on said land for repeated cycles until the land loses its arability, and it is then abandoned
26

27

Miller, G. Tyler, Living in the Environment. (12-3. 2015)
United Nations Intergovernmental Panel on Climate Change, 2007 Refinements
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for the next crop of land. This has significant impacts as it increases deforestation at increasing
rates. Chena cultivation, in its purest form, is a method of cultivation that is meant to promote the
reforestation of local land through simple, and small scale agricultural practices. As the agrifood
business has grown, and industrial agriculture, as well as export-led farming has gained traction,
larger and larger plots of land have been cut, which has resulted in the rapid deforestation and
desertification of previously arable land in the country.

Chapter 2: Resilience and Redesign

Resilience and redesign are two philosophies that can go hand in hand when addressing the
problem of climate change and agriculture. It is unfortunate that existing social, financial, and
economic systems have been so hardened by years of propagation and utilization that we are
unable to make small changes within the system that are impactful. It is for this reason that total,
overall redesign of systems is necessary, in order to make them more flexible, and more resilient,
and allow for changes to be made to them with changing factors, and differing conditions,
climate related or otherwise.

The Path to Resilience Building The Stockholm Resilience Centre identifies resilience as
“the capacity of a system, be it an individual, a forest, a city or an economy, to deal with change
and continue to develop.”28 The center further explains that a resilient system will be able to use
shocks to the system to be able to create new models and methods for moving forward. In this

28

“What is resilience? An introduction to a popular yet often misunderstood concept.” Stockholm
Resilience Center. https://www.stockholmresilience.org/research/research-news/2015-02-19-what-isresilience.html
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line of thinking, it is important to note that both social and ecological systems work as, and
should be considered, a single entity, given the level of influence and dependence they have on
one another. This is to say that humans are largely dependent on ecological systems and
ecological systems are shaped by human interaction, a fact that is very prevalent in the 21st
century. This strand of thought is the first pillar on which resilience thinking rests. The second is
the idea that we are now living within the Anthropocene.29 Crutzen defines the Anthropocene to
mean “Because human activities have also grown to become significant geological forces, for
instance through land use changes, deforestation and fossil fuel burning, it is justified to assign
the term “Anthropocene” to the current geological epoch. This epoch may be defined to have
started about two centuries ago, coinciding with James Watt’s design of the steam engine in
1784.”30 Resilience thinking utilizes this idea to understand how quickly human action is pushing
the earth towards its planetary boundaries, which can help fuel ideas on how to stop this from
happening. The third and final strand of thought is the one that posits that the same type of
thinking that created such large scale environmental destruction is the same one that can get us
out of it. A possible example of this is the investment into and development of renewable energy
sources such that it causes a market shift away from fossil fuels, as we see the beginnings of
today.31
Claire Lamine’s work “Sustainability and Resilience in Agrifood Systems: Reconnecting
Agriculture, Food and the Environment” aids in furthering the understanding of this topic by

29

Paul J Crutzen(2006) The “Anthropocene”. In: Ehlers E., Krafft T. (eds) Earth System Science in the
Anthropocene. Springer, Berlin, Heidelberg
30
Crutzen, “The Anthropocene”
31
“Renewable electricity overtakes fossil fuels in UK for first time” The Guardian. Gillian Ambrose 13
October 2019.
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highlighting how resilience can be connected to agrifood systems.32 Lamine establishes a
distinction between the two running development paradigms, those being the Sustainable
Development Paradigm or the Relocalization Paradigm. The Sustainable Development Paradigm
is one that is widely used. It focuses heavily on the interactions between man and nature, taking
into account the changes in the natural environment given human interaction, but pays very little
attention to the specific matter of food and resources. While the Sustainable Development
Paradigm is extremely useful to matters outside of the scope of this issue, the Relocalization
Paradigm is better suited to understanding the problem of Sri Lankan food systems, as it focuses
on resource management insofar as food allocation, and other food and consumption related
issues. She argues that currently, most sustainability efforts are centered around the
Relocalization Paradigm, which posits that the path to creating sustainable food production is the
relocalization of food sources. Through this practice, food has to travel shorter distances and is
met with fewer intermediaries, therefore creating less emissions and developing local agrifood
industries. Lamine, however, argues that this practice is an oversimplification of how agrifood
systems actually work and that there is far more interconnectedness between the food production
process and the consumer than is portrayed by this paradigm. Understanding this ideology is key
to understanding how to redesign and implement effective farming systems in Sri Lanka, as in
much of the world. Lamine argues that simply relocalizing food production removes the human
element from it, and allows individuals to be disconnected from their meals. She argues that
where the relocalization paradigm fails is that it fails to address the ideas of fair distribution and
local autonomy, understanding that the most important factor in resilience building is
recognizing that agriculture, food, and the environment are intrinsically linked factors.
32

Claire Lamine(2015), Sustainability and resilience in agrifood systems. Sociol Ruralis, 55: 41-61.
doi:10.1111/soru.12061
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Case Study: Bangladesh A study conducted by Kunda et al. in creating an alternate
farming system utilizing a rice/fish polyculture presents an interesting example of one strategy of
resilience building. Much of Bangladesh is made up of irrigation reserves and indigenous fish
species are abundant however, much like in the rest of the world, Bangladesh is rapidly warming,
leading to the destruction of most of its agricultural land due to increasing incidence of drought.
The introduction of an aquaculture to rice fields carries the potential to increase the carrying
capacity of land, as well as develop the agro fisheries sector without putting unintended strain on
native fish populations by effectively creating fish and prawn farms inland. This could prove to
be an interesting example to compare to Sri Lanka given that Sri Lanka is a mostly agrarian
economy that is also largely dependent on its fish populations, and is home to hundreds of
indigenous fish species.
The Bangladesh example utilizes a small, freshwater fish known as Amblypharyngodon
mola (commonly known as mola), which is indigenous to the South Asian region, and is often
found in paddy fields. This particular type of fish is utilized as it has the potential to sell for
household use, but is also disappearing slowly. The utilization of this method of farming may aid
in the sustenance of the aforementioned fish species. Freshwater prawns are also used in this
example, as they are competitive on the global and local markets, grow relatively quickly and are
more resistant to disease than saltwater prawns, making them a suitable option for the task.
The experiment was conducted with 12 smallholder farmers in the Gouripur Upazila of
Mymensingh District in the Northern part of Bangladesh, and took place over a period of 4
months between August and December of 2005. The sizes of the plots ranged from 1502 1000m2 with the majority of plots being 800m2. The plots were prepared through the
construction of earth embankments along the plots which were allowed to fill with rainwater.
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When the rainwater had reached between 30-60mm in depth, liming was carried out for a week
after which period the plot was treated with cow manure and urea. This same process was
conducted 4 times over the 4 month period, in triplicate. There were also 4 stockings of
freshwater prawn available for this activity; 10,000 , 15,000 , 20,000, 25,000 ha−1 as well as the
stocking density for mola being held at 20,000ha−1. The stocks were held for a period of time
before being distributed between plots on an experimental basis, and were each fed differing
diets, depending on the size of the plot. An economic analysis was also run in an effort to gauge
the feasibility and long term applications of this method of farming.
In terms of the yield parameters of mola and freshwater prawn, the exercise proved to
show mixed results. The mola began to breed within the second month, skewing the experiments
such that the results were inconclusive. The prawns seemed to hold strongest in the experiment
wherein 20,000Ha-1 of prawns were evident. In terms of a cost-benefit analysis, density 20,000
Ha-1 seemed to yield the highest profit margin, holding at 74%, whereas all other densities
capped out at 50-56% profit margin, where density 25,000Ha-1 resulted in a 39% profit margin.
Through this cost-benefit analysis it is clear that implementing such a system could bring
considerable gains in terms of creating a functional ecosystem in which the rice crops, prawn,
and mola are able to thrive, and does so in a way that is profitable to the farmers. Implementation
costs of this scheme, however, are high, and may necessitate some intervention on a
governmental level in order to exact lasting change. It is also noted in the study that utilising rice
paddies as a means for fish cultivation could also be useful in the farming process as the fish and
prawns living in the paddies would make the soil soft and the turnaround period between
harvests would effectively become shorter.33
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Designing a New Paddy System The above mentioned case study provides valuable
information into one method of recreating rice farming systems. The above method turns rice
paddies from single-use to multi-use, and aids in fixing the problem of loss of farmers’ incomes
that may be generated from alternate methods, such as cutting down on crop sizes. Utilizing
some aspects of the Bangladesh example, and some common urban design tools, this paper will
present a possible alternative system. The Bangladesh model is interesting because it utilizes the
multi-use principles that are commonly applicable to buildings. This makes the most logical
sense given that the payoff is high and the system is essentially self-sustaining.
In seeking to design a new agricultural system, the most important things to take into
account are population, resource and material use, and how to maintain agricultural efficiency,
which can be done by utilizing the tools of urban design. Paddy farming is difficult work, that is
incredibly land and water intensive, and designing a more urban paddy farming system would
then encompass designing sustainable cities around paddy, as opposed to designing paddy fields
within the context of a city. After all, the paddy was probably there first. These principles follow
that, “1. Architecture should serve the difficult task of providing for the long term inhabitation of
space instead of serving the media’s insatiable appetite for images.
2. An architecture for the enduring use of space is the background to the life contained therein; it
should not be a spectacular foreground.
3. Architecture’s aesthetic life expectancy should be as long as its material and physical life
expectancy.

(Amblypharyngodon mola) in rotational rice–fish/prawn culture systems in Bangladesh. Aquaculture
Research, 39: 506-517. doi:10.1111/j.1365-2109.2008.01905.x
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4. An architecture consciously designed as a background to life will follow the compositional
principles of material abstraction”34
Following the above mentioned examples, the importance of designing cities that integrate
agricultural systems into them is becoming incredibly important. Post-industrial revolution, and
with urban sprawl, cities became very densely populated and disconnected themselves from the
countryside. Most large cities today, such as New York, or London, are food deserts, who have
to rely on outside sources for the production of much of their food, which goes very strongly
against the principles of resilience building set out by Lamine, who calls for people to reconnect
themselves with their food sources. The above principles hold that there is significant importance
in the aesthetic principles of building to last, and building with understanding of the environment
in which one is working.
Site Evaluation One of the most important pieces of sustainable architecture is that of site
analysis. A site can only truly be understood and build upon when an architect has a full breadth
of the issues they may face upon building, and can fully understand how to optimise systems and
better them. Alex Wilson notes that the steps to understanding site analysis are as follows;
understanding landforms - geology, topography, soils, hydrology, vegetation and wildlife and
habitats, understanding climate and microclimate, temperature, insolation and solar access,
history of land use, precipitation, wind, humidity, aesthetics, toxics inventory, and regulatory
constraints. Once an architect or planner has a full understanding of these facets of an issue, they
are then able to build not only effective but smart structures that cater to their surroundings by
not only taking from them, but giving in return. The planet today is full of large, over designed
buildings with no functional purpose other than their intended. These buildings only take from
34

Wang, Wilfried. “Sustainability is a Cultural Problem.” Harvard Design Magazine: Building Nature's
Ruin? Frühling/Sommer 2003, Nr. 18. Harvard University Press. 2003

Karunaratne 26

their natural environments and give nothing to them. Wilson states that vegetation is a strong
indicator of soil quality, and phenomenon that are affecting the land, and utilizing these tools
provided by assessing the state of vegetation, can be a helpful tool for building infrastructure that
supports or restores native wildlife and vegetation, which would be a key component of green
cities built around these paddy fields in Sri Lanka. It is also important to note, as Wilson does,
that an architect needs to be aware of the fact that they may bring in invasive species into any
natural environment, and prevent themselves from doing so. In terms of environmentalism,
introducing invasive species into an environment is generally frowned upon as it disrupts an
existing ecosystem, but developers may want to conduct proper research into what plants can be
grown alongside rice farms or, as in the example of Bangladesh, can develop more innovative
ways to utilize their given space.
In terms of temperatures, Wilson points out that there developers will utilize
measurements of heating degree-day and cooling degree-day in order to establish the
temperatures needed to set mechanical equipment. Considering that there isn't a wide range of
seasons in Sri Lanka, this may not give developers the widest range of resources, but this method
does acknowledge the way in which a building or structure interacts with the living environment,
as it would with the built environment. Insolation is also a factor that is of the utmost importance
to designers and architects and the placement of buildings around crops is also very significant.
While the idea of building passive housing is very interesting, it may be difficult to do as
insolation and solar access is necessary for the development and to reach adequate growth for the
paddies or agricultural land that these cities will be designed around. Without adequate access to
sunlight for crops, crop performance will invariably decline, and then food security will never be
achieved. This is significant in terms of passive houses, as passive houses are built to utilize
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sunlight and heat, such that they do not need energy for heating or cooling, and only need to use
small amounts of energy for other household activities such as cooking or showering. This, then
becomes almost impossible given that it would be incredibly difficult to build a house that runs
on sunlight around agriculture that also relies on sunlight without compromising on the
performance of one or the other. Wind use and precipitation are also incredibly important factors
in site analysis, especially when considering agriculture as another factor of site analysis, given
that these sites are probably already primed and prepared for agricultural use, and therefore
probably perform well in terms of the necessities for creating good and healthy food systems,
which would then mean that they are suitable to build and sustain human life, in spite of the
persisting climate catastrophes that may ensue.35
Another aspect of site analysis and green design that may prove to be interesting is one
mentioned by Paula Melton, when she describes options for small, onsite waste water treatment
capabilities. This argument is particularly interesting for homes and businesses that may be
structured around agricultural land, as there is a great deal of waste water generated both within
the home, and in an agricultural setting. This also allows for a greater sense of agency of both the
producer and the homeowner, who does not have to be concerned with the possible
contamination of their water or with any bureaucratic or local mix-ups in terms of water
management. This also allows for the avoidance of any contaminants from lead piping or from
rust, which can sometimes be found in older irrigation systems. Although Melton mentions a
variety of potential methods of onsite water treatment, the three most pertinent to this discussion
would be composting toilets, greywater harvesting, and rainwater harvesting. In terms of
composting toilets, the mechanisms are actually quite simple. A composting toilet uses little to
35
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no water, and is a solid conservation effort in terms of water use. How a composting toilet works
is that it involves the natural processes of evaporation and decomposition, and work much in the
same way that food waste composter work, by using evaporation to dry out the waste, and
allowing it to decompose. According to the article, in America, one cannot legally use this soil to
plant or harvest crops for consumption, but it is an interesting idea. This is good for conservation
efforts in terms of water waste, as well, as it removes the problem of the immense water waste
associated with carrying waste from the individual toilet, and into the septic tanks.
The second method is that of greywater harvesting. Greywater harvesting is similar in
concept to using compostable toilets, but the exact opposite. Greywater harvesting entails the
collection and treatment of water from sinks, showers, washing machines, etc., where there has
not been the presence of food waste or human waste. This practice requires dual pipe systems,
which may generate some cause for concern in other scenarios, but in the case where an entirely
new society, social system, and housing systems is implemented, it is entirely feasible. Although
it may incur additional costs, especially given that they greywater then has to be treated in a
separate facility to the blackwater, it seems like an effective tool of green design, that allows for
a reduction in total overall waste.
The third and final method is that of rainwater collection. Although rainwater collection,
and utilization of rainwater is already a very important factor involved in agriculture, and one
that is already used in many Sri Lankan households, it bears some re-identification as an
important facet of both household and agricultural irrigation.36 The three above mentioned
methods of water treatment, while compelling, would not be effective on their own, especially in
a system that is prone to drought, and is feeding and housing multiple people in a small amount
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of land, while still maintaining environmental awareness, and agricultural efficiency. It is for this
reason that these three methods must be combined in a new system to create a new wastewater
treatment that is reliant on only rainwater and recycled water, and taps into reservoir and reserve
water only when it is absolutely necessary to do so, specifically in times of drought.
Design, Implementation, and Materials In reality, the most effective method of creating
such a system would be the complete and total switch to a system of permaculture, wherein the
entire environment works as a single unit, and where every factor is dependent on another factor
to operate to its fullest efficiency, and to generate as much output as it is able to do. In a time in
history where excess is the benchmark for progress, the only true solution is a regression to the
mean. In this scenario, there is an intentional use of materials, objects and design features to
create a totally symbiotic system, which utilizes the scientific processes that we commonly
associate with modern science and technology, with the sustainable principles we commonly
associate with archaism and the simplicity of another time. An example of this would be to use
flower beds as a filtration system for waste water in barns such that the flowers are able to filter
out the ammonia and are able to be fertilized by it. The changes associated with permaculture are
often very small, small enough that they wouldn’t be noticeable or have a noticeable impact if
they were implemented on a small scale, but when implemented correctly, have the ability to
transform entire systems; a prime example of resilience. The 12 principles of permaculture are as
follows, Observe and interact, Catch and store energy, Obtain a yield, Apply self-regulation and
accept feedback, Use and value renewable resources and principles, Generate no waste, Design
from patterns to details, Integrate rather than segregate, Use small and slow solutions, Use and
value diversity, Use edges and value the marginal, Creatively use and respond to change37.
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While the above stated values of permaculture may seem difficult to implement, they are a
reflection on the distance between humans today and their natural environments, and present us
with the futility of the perceived complexity of problem solving in the natural world. However,
these ideas may be impossible to scale, and building an entire society around them, taking into
account the preexisting notions of economic growth and capitalism, but it does shine light on
how a simple system may become impossible to implement without a fully supportive social
mechanism. This means that no matter how much redesign happens within a system,
implementation lies mainly in the hands of those who live and work within a system, and based
on their ability to adapt.

Chapter 3: But I’m a Stakeholder!

Understanding the role played by stakeholders is absolutely integral to any project that aims to
have long lasting and palpable results, specifically in reference to resilience building where
resilience building is a system in which all parts of the ecosystem must recognize themselves as
unified with one another. Following this example, the farmer is not a farmer without his crop,
and crops are not maintained or optimized without the existence of the farmer, so we can identify
the farmer as a key stakeholder in the fight to create sustainability in Sri Lankan rice farming.
The rice farmer is potentially the most important stakeholder to consider in any primary manner
as they stand to lose the most when faced with the oncoming trouble of fighting climate change.
The stakes for the farmer include, but are not limited to, livelihood, food source, loss on
investment into fertilizers, seeds etc., loss of land, and loss of primary food sources. They are

Karunaratne 31

also constrained by limitations on ability to grow harvests with persistent weather challenges,
and loss of arable land.
The second stakeholder who can be looked at is the consumer. The consumer is a
stakeholder insofar as they stand to lose one of their primary sources of nourishment, which is
especially daunting in a nation such as Sri Lanka, which is almost entirely dependent on rice as a
basis of their staple food. Most Sri Lankans consume rice for two out of their three daily meals,
and on some occasions, for all three meals. In terms of resilience, the consumer does not exist
without the crop, which does not exist without the farmer. They are to act as a single unit that is
dependent upon the other factors to totally function. In a similar fashion, the farmer is not able to
generate income or revenue without the consumer to consume it, and the crop does then not exist
in its current iteration without the consumer needing it. This is to say that the crop would not be
farmed in the way that it is, without any facilitation on the consumption end. Demand drives
supply. Other stakeholders include governments, environmentalists, and the agricultural industry,
among others.
In assessing the social impacts of building environmental resilience it is important to
understand the roles of each individual stakeholder in order to assess how they may respond to
shocks and changes in their respective involvement in industry. This can then enable us to adopt
a cultural perspective in understanding how and what changes can be made to the sector without
compromising on efficiency, but also in creating change that is effective and possible within the
parameters of how people will adapt.
Case Study: Spain As shown in the 2007 IPCC report and through De Silva et al. water
scarcity will be of immense significance in Sri Lanka’s battle to create food security in the
upcoming years. A case study from Doñana, Spain provides interesting insight into how this may
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be mitigated. Doñana is a national park in the Andalusian region in Southern Spain, not too far
off the coast of Morocco, and located in the Mediterranean region. The Mediterranean region is
one that is extremely sensitive to water scarcity, and should expect rapidly rising water scarcity
in the coming years. Given that rice is an incredibly water intensive crop, with over 14,000 m3
ha−1 year−1 of water being used in the region for rice alone, water scarcity is a key issue the
region will face, and resilience building becomes very important. In the 10 years between 2003
and 2013, the Doñana rice fields produced 20% less than their previous performing average, a
phenomenon which can be owed to the rising incidence of drought. Marriott et al. provides
multiple simulations which all share the consensus that the region will experience a 20%
reduction in land surface water availability, further threatening the region. The study carried out
by Garcia de Jalon et al. identified and divided stakeholders into direct and indirect beneficiaries
of the Doñana rice fields. The direct beneficiaries were individuals such as environmentalists,
policy makers, and rice farmers and the indirect beneficiaries were identified as individuals who
participated in other related sectors such as agriculture or tourism, who were each asked to fill
out questionnaires to understand how they would build adaptability and resilience to oncoming
climate change. The study then identified two scenarios, namely the Current Water Scarcity
Scenario and the Increased Water Scarcity Scenario. In the Current Water Scarcity Scenario,
water scarcity was at its previously mentioned level wherein, due to increasing incidence of
drought, existing water sources are only able to irrigate 80% of existent land and agriculture. In
the Increased Water Scarcity Scenario, water scarcity lies at 10% lower than in the current
scenario. The study then selected eight of the returned questionnaires based on their feasibility in
order to understand how stakeholders might perceive climate change resistance and adaptability,
within the first scenario, the Current Water Scarcity Scenario. The suggestions included
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developing irrigation infrastructure (op1), state land purchase (op2), compliance with the water
framework directive (op3), increasing livestock farming (op4), conversion to an aquaculture
(op5), development of alternate crops (op6), restoring wetlands (op7), and business as usual
(op8). In terms of economic feasibility, the scenario likely to incur the least direct costs in the
short term is the business as usual suggestion, which would include no direct investment, but
would obviously have the highest indirect costs associated with food shortages and a lack of
water. The irrigation infrastructure option is the one that garnered the most support, but had high
direct costs involved, considering there would have to be investment into research and
development, and the actual construction costs, themselves would also have to be factored in. It
is also mentioned that there may be consequent environmental damage associated with the
development infrastructure insofar as the project itself involving the transference of water from
the upper basin for agricultural use. The highest costs would be associated with the option of
land purchase, given that the land in question was in a national park and therefore had high
property values. While the 5 alternate options would have significant benefits in terms of saving
water, they would also threaten the livelihoods of farmers by driving down yields, therefore
making them non-viable options. According to the multi-criteria analysis (MCA) employed by
researchers, it was concluded that the restoration of the rice fields to wetlands was the most
viable option, as it had the lowest implementation costs for the highest potential gain. The study
also shows, however, that this scenario performed the lowest with farmers as it involved a loss of
availability for arable land, which would cause a subsequent fall in the ability to generate profits.
This option, however, performed the highest with environmentalists and would play a significant
role in the reduction of regional water scarcity, at least in relation to the Doñana region. The
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secondary option would be the development of irrigation infrastructure, although this method has
high associated costs.38
As can be seen in the above case study, there are multiple factors to be considered when
deciding on how to implement solutions and reach climate related goals, specifically
understanding the role of the stakeholder. Unlike in the Doñana region, rice farming in Sri Lanka
mostly takes place through smallholder farms and is not concentrated within one region, but
there are aspects of the method utilized in the Doñana example that could prove to be key in
understanding the problem in Sri Lanka. In the Sri Lankan example, water scarcity is just one
facet of a multitude of problems that must be attacked from multiple angles in order to reach a
reasonable conclusion, but understanding how key stakeholders are in environmental problems
provides a point of entry into mitigation.
Applying the Model In applying the model presented by the Doñana example to Sri
Lankan stakeholders, it is important to understand what must be held onto and what may be
changed. The Doñana example’s method of asking stakeholders what changes they believe
would be most impactful is one that recognizes the importance of the stakeholder in any changes
that can be made. A stakeholder’s willingness or unwillingness to adapt to changes has the
potential to make or break a project, and any projects implemented without the input or the
agreement of stakeholders is destined to fail. The conducting of agricultural project without the
input of farmers, specifically by outside bodies can be considered to be an alternate form of
colonization, or a form of agricultural gentrification; ignoring the needs of the land and the
people to reach a goal that is one dimensional in approach. It is also of the utmost importance to
understand the interdependency of socio ecological systems in order to see how we may assess
38

García de Jalón, S., Iglesias, A., Cunningham, R. et al. Reg Environ Change (2014) 14: 1229.
https://doi.org/10.1007/s10113-013-0569-5

Karunaratne 35

the social impact of implementing change. Westley et al. provide insight into this by highlighting
the importance of recognizing individual agency in assessing social ecological roles. In this
work, the authors establish what is known as a “problem domain” as what is commonly known
as stakeholders. The problem domain refers to individuals who are directly affected by a
problem, and therefore have a vested interest in solving that particular problem; they are the most
directly linked. As mentioned above, in terms of the Sri Lanka problem, the main stakeholders
identified are farmers and consumers. Westley et al., however, identify the problem domain as
one that includes NGO’s, governmental organizations, corporations, local communities, and
indigenous communities, among a number of others. They argue that typically, the action of a
group in enacting some form of change may commonly be known as active agency, but in
complex groups, such as these, there are often complex dynamics at play which must be
addressed, through recognizing that each individual actor has a measure of agency within any
transaction. This process is called “institutional entrepreneurship” which demonstrates
individuals who seek to transform institutions for their own personal gains.39 This can be applied
to the problem of rice farming, as there are a number of stakeholders involved in the problem,
who each have their own individual agendas. As each stakeholder realizes the extent of these
agendas, institutions will begin to transform accordingly. As an example, farmers would find it
most pertinent to maintain crop yields or profits, as is illustrated by the farmers in the Doñana
region, as that is the most direct loss farmers could face. Producers may also have this same
agenda. Environmentalists’ agendas are more likely to fall into the category of water
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conservation, reduction in emissions, or establishing food security, and governments are likely to
want to maintain gross domestic product (GDP) by not causing too many shifts in the export or
import markets. The Doñana example is valuable as it works to reconcile the possibilities of each
stakeholders' interests and find a solution that caters to the most possible interests, as opposed to
a solution that is driven by the needs of the many not the needs of the few. We can then see that
the Doñana model is relevant to the Sri Lanka model, not for the size or scale of the problem,
although there is some crossover, but mostly because the model understands the significance of
the role of the stakeholder, and recognizes that the adaptive capacity of a system is those that
make up the system.
The Commons Moreover, an alternate method may be to adopt a more philosophical
approach. Applying the theory of the commons to the problem of Sri Lankan rice fields, and the
social structures that surround them may provide some interesting insight into the less explored
practical approaches of resilience building, by viewing not only socio-ecological systems as
interconnected, but through viewing all systems and all people as interconnected, and
recognizing the value of each individual through their interactions with one another. The theory
of the commons is one that is typically a socio-economic critique would necessitate a complete
and total restructuring of Sri Lankan society such that there would be no individual goods, and
all stakeholders would have an equal vested interest in a particular good or service; in this case,
the rice fields. Given the history of Sri Lankan rice farming as described in Chapter 1, this would
not be a completely out of line idea. Sri Lankan society was once and is still, to an extent,
structured around the paddy field. It was the basis for all socioeconomic activity, and the spoils
went to the people who contributed in the socio economic activities of the region. Therefore,
each individual would be equally interested in both the maintenance of food security, and the
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utilization of resources such that there would be enough lasting for the coming generations,
following the core ideas of environmentalism. As referenced by Miller cultural practices are a
large part of our treatment of the environment. Thousands of years ago, humans lived as
hunter/gatherers in small, easily adaptable societies that were able to understand their own needs
and adjust accordingly, which is a characteristic that resilience building asks us to relearn.
Following multiple revolutions, invasions and changes in thinking, human societies today are a
far cry from what they once were, now prioritizing ownership, and individualism, over the
society. Bollier highlights this in “Think Like a Commoner,” which posits that the law of the
commons is more than just a socio-economic critique, more a lens through which we should
adjust ourselves to be able to see the world. He references the work of Andreas Weber, who
states “the idea of the commons provides a unifying principle that dissolves the supposed
opposition between nature and society/culture.”40 through this quote two things are evident. The
first is that the notions that society is separate from nature is an entirely constructed one, that is
completely incorrect. It would be impossible for humans to be separate from nature, given that
humans are organisms who interact with and depend upon the natural world for every single one
of our natural processes. The second thing would be that establishing the idea of the commons
would be one of the most effective ways to re-establish man's connection with the natural world,
making him aware of his dependence upon it, and therefore forcing him to participate in it. This
is an idea that is further emphasized by Lamine in reference to resilience building, which is the
basis of this argument. This idea calls for individuals to strip themselves of the familiar notions
of economic growth and personal prosperity, and asks them to look at society as a living,
breathing, fully functional organisms that requires all parts of itself to be working in tandem with
40
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one another for actual prosperity to be reached.41 This theory has real functional ability in Sri
Lanka given how recently this same idea was propagated on the larger scale in local
communities, and is still being followed in many rural communities. However, it would then
have to be carried out on the scale of all goods, not just a single good to avoid individual farmers
making the switch between rice and other cash crops once it loses its market potential, as had
happened many times over the course of history, in many different places.
This chapter identifies that the only way to change systems is to work with the people in
the community that use, interact with, and are a part of those systems every day. Without the
input of the stakeholders, the project loses its intention; and cannot place itself within the natural
environment in which it lives. Projects that do not take into account the needs of their
stakeholders are often misplaced in their environments.

Chapter 4: You, Me, and GDP
Understanding the connections between economics and the environment can be difficult, as
actions that may seem as though they have negative impacts in terms of the environment, often
present positively on a nation's GDP. Deforestation is a good example of this, as it is an activity
that often takes place to aid in the growth of agriculture or a nations’ agricultural sector. This
action has negative long-term impacts because it causes a loss of land, loss of habitat, and has a
long lasting impact on the environment among many other potential problems that may arise, but
in the short term, shows up well on a nation's GDP. This fosters the idea that environmental
protection and economic growth are at odds with one another, and the prioritization of one has to
mean the neglect of the other. This is an idea that was brought about by the industrial revolution,
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where children were literally risking their lives for economic growth and resource depletion
picked up at an unprecedented rate. This chapter will identify the costs of implementing and
building resilience in Sri Lanka’s agricultural sector, and seek to assess alternate methods of
growth, seeking to find the right fit for the Sri Lankan model.
Economic Implications of Implementation Implementing any sort of redesign to an
existing system is costly, especially in the short term, when payoff is likely to be low. The
Bangladesh model is interesting but brings forth a multitude of problems, the first being
associated with costs. This model requires a number of inputs in terms of cost for relatively low
output considering its impact on rice. This model does well to address the problems involved in
fish farming, and aids in the development of rice farming and provision of fresh, clean water for
the plants to grow in, as is common in an aquaculture, but is less focused on rice. It would also
require a great deal of investment into training schemes for local rice farmers, who would now
have to be not only rice farmers, but also fish and prawn farmers. It may also have implications
for the fish and prawn farming industries as, although yields of fish and prawns may not be
incredibly high, the allure of sustainably sourced freshwater seafood may draw consumers away
from traditional fish and prawn farms and turn their attention towards more marketable options.
The Doñana example is pertinent to understanding the economic impacts of
implementing any sort of structural change to the sector as it assesses eight various strata of
action and inaction and compares them to one another. Although this was shown in chapter 3
above, it will be reassessed in the context of the economy being the main driver of change, or
lack thereof. In this scenario, the most expensive mitigation solution would be the government
purchase of land, which would then become public land (op2). This method would be the most
expensive given that the government investment into the project would be more than even just
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the immediate investment of buying the land from the farmers who currently own it. The
government would then have to funnel money into implementation of policy in terms of how the
land is distributed and how the profits are divided. This ultimately seems like an unlikely
solution for mitigation, although it is one that may be a good secondary option. It may also be
difficult to implement in Sri Lanka as the majority of local rice farms are smallholder farms,
which currently take up a lot of agricultural space. This may also be difficult as there would have
to be some form of regulation in place that would prevent the government from turning the
owned land into something potentially more profitable such as luxury apartment units or a new
mall, which would generate well past its return on investment, as opposed to something less
profitable but which generates sustenance for its polity. The option which was decided on as the
most feasible was the conversion of wetlands (OP7)
Decoupling and alternate units of measurement As mentioned above, environmental
degradation goes hand in hand with economic growth because of the dated measurements of
growth used today. The markers of development in the 21st century are the same ones used
during the industrial revolution some 200 years ago, and even earlier. Jackson brings forth the
idea of decoupling here, to ask individuals to “decouple” their ideas of growth with those of
capitalism. He asks us to distinguish between ‘relative’ and ‘absolute’ decoupling. In relative
decoupling, there is a reduction in the ecological impact of each unit of economic input. This
scenario does not necessarily completely decouple economic growth and environmental
degradation, as it merely slows down the rate of growth. The environment is still destroyed and
the GDP is still positively affected. The idea that Jackson draws specific interest to, however, is
that of absolute decoupling. In the absolute decoupling scenario, there is a complete and total
breaking away from the current trajectory, and in which resource impacts fall in absolute terms,
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as opposed to in the previous scenario. This is significant as this altered method of understanding
resources and their impact on the environment could be the key to truly understanding how
humans are able to effectively interact with the environment, while maintaining their ideas of
personal gain, and also not harming the environment in effect.
To fully understand how absolute decoupling works, it may be significant to understand the
mechanisms of relative decoupling, as well. Relative decoupling operates such that, as inputs
into an economic cycle reflect a cost to producers, it then follows that the only way to keep
producers incentivized is to ensure that the profit motive is driven by a need for increased
efficiency. Here, the market is driven by its need to improve upon itself, and its need to create a
more efficient system. However, as Jackson describes, relative decoupling is difficult to
maintain, and it does not allow for complacency within or between producers. As soon as a
measure of efficiency is lost, the producer loses its competitiveness in the market, and therefore
begins to incur a loss on themselves. Similarly, absolute decoupling occurs when the
environmental pressure on an industry is stable or declining, and the economy is growing. This
theory posits that economic growth drives environmental efficiency, which may or may not be
true. Like all economic theories, this one also has its downsides. Unfortunately, although
decoupling sounds like a relatively easy and sustainable way to drive forward industry and
ensure sustainable growth as well as continuing economic growth, it is simply not possible for
growth to continue forever, economic or otherwise. We can see this in the housing market crash
in 2008, where inflation simply grew to the point that it crashed the entire market. While
decoupling is not likely to be crashing any markets any time soon, it is unreasonable to believe
there is any measure of economics that would support unchecked and unending growth. The
example of decoupling in the context of the Sri Lanka problem, and also taking into account the
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idea of resilience building may also be a little incompatible but still bears some notice in terms of
what it can say about normative theories of economic growth. In terms of Sri Lanka decoupling
may be achieved, but can only be done so with an increasing amount of investment into what is a
slowly fading industry. As mentioned previously in this paper, the majority of paddy farms in Sri
Lanka are smallholder rice farms, some of which grow for export, and some of which grow for
local consumption, and the amount of money that enters the rice farming industry in Sri Lanka
through investment is falling every year. It would also be somewhat impossible to adopt or apply
to the problem of agriculture because there is very little surety in terms of what a harvest may
look like. Decoupling is driven by growth, the innovation and potential to make something
greater and more efficient than it was the day before is what drives this theory. Unfortunately, as
agriculture, specifically paddy harvesting, is an incredibly old and relatively set system of
operating, it would prove very difficult to revolutionize, and incredibly difficult to grow
exponentially, taking into account the factors that brought about the need for an alternate system
of economic measurement; climate change. If the paddy industry was able to generate
investment, this would negatively impact the farmer as they would lose investment almost
immediately in a poor harvest.
An alternate economic theory that may be employed is that presented by Bertinelli in
2012, which evaluates the environmental Kuznets’s curve.
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(Figure 4: Environmental Kuznet’s Curve)
The Environmental Kuznets’s Curve (EKC) , as shown above, is one that demonstrates the
relationship between economic growth and environmental degradation, by pointing out that there
is a point of diminishing returns when looking at the interaction between these axes. This model
addresses another problem that Sri Lanka is currently facing, one that could have long term
impacts on not only the health of the people but the agriculture as well; air pollution. As air
pollution levels rise in India and other parts of South Asia, Sri Lanka is so too affected, which
impacts crops by way of affecting growing conditions, changing the nutrient density in the soil,
and there is growing incidence of arsenic found in rice worldwide, which would affect global
health. The theory presented by Bertinelli posits that the original model of the EKC is actually
incorrect, and that there will only be a reduction in pollution levels during the industrialization
process when industry is operating at its maximum technological potential, and even that does
not provide any guarantees. The theory presents the idea that while the EKC model may be
effective in understanding how environmental degradation and economic growth are linked in
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the developed world, it does not quite encompass the variety of complex issues that are currently
plaguing the developing world, such as war, increasing incidence of poverty, rising mortality
rates, government corruption etc. Thus the new model presents ways of seeing the environmental
and economic processes in the developing world as separate from those of the global north. It
would stand true to use an alternate system of measurement for the global north as one would for
the global south as the global south is disproportionately affected by the polluting actions of the
global north, and therefore those factors would also have to be taken into account, which is one
aspect that is not explored by the new EKC model. The ideal model for understanding the
interaction of climate change and economic growth would identify a nations’ exports as part of
their carbon footprint, seeing as many developed countries outsource their waste to developing
countries, who then have to record that waste as part of their own carbon footprint.42

Chapter 5: Policy Recommendations

Understanding the interaction between human beings and the environment, and assessing
how resilience plays a role in these interactions in the context of the Sri Lankan rice paddy
farming industry is an issue with a considerable deal of nuance, and a great many differing
opinions. Whatever the opinion may be, there is no way to deny the fact that climate change is
rapidly shifting industries, and taking a massive toll on global food supply. While shelves in
supermarkets remain stocked, people all over the world are going hungry every day. In an
attempt to address this phenomenon by looking at the most consumed agricultural product in Sri
Lanka, resilience building can be a useful tool. Under the tenets of resilience, the most important
42

Bertinelli et al. Sustainable economic development and the environment: Theory and evidence, Energy
Economics Volume 34 (July 2012)

Karunaratne 45

thing a system can be adaptable. An inability to adapt to changes may cause a wiping out of that
entire system because of a lack of creative solutions to persistent problems.
Furthermore, the aspects of design which are highlighted in chapter 3 point out how to
design resilient cities whilst also maintaining the importance of having resilient food systems.
Resiliency in food systems, and living environments are twin problems, that the entire world
should be working towards together, and understanding this as a global problem, instead of a
local one aids in the understanding of food systems through resilience theory, as the theory holds
that they all act as a single unit, and not opposing or complementary forces. Here, the
understanding of the entire living environment as a living, breathing organism, and not one that
merely exists for the utilization of its natural resources aids in the idea the redesign of a
sustainable city that hopes to work within a closed loop system, sustaining itself whilst not
isolating itself from other economic, or social functions.
Moreover, the ideas brought out in Chapter 4 detail the difficulty that is present in
creating a new economic system that values the ideas of sustainable development and resilience.
This is mostly because of the pre-existing ideas of development and economic growth. Through
the economic critiques it is evident that there is not a single perfect method of assessing
economic growth in relation to environmental development, even though they are two principles
that seem like they should be compatible, when they are, in fact, not compatible. In the current
existing system, economic growth is driven by environmental degradation, especially when
considering nations that have access to oil reserves. Many countries carry out fracking with
impunity, and are often rewarded by rising GDP’s signaling their enormous economic growth.
This is incredibly counterintuitive as, while the economics of it makes sense, the most profitable
industry has become the one that destroys the natural environment. An ideal economic system is
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one that can understand GDP as a measure of a country’s productive capacity, and economic
growth, and then subtract the impact of its export and import industries, as well as their energy
usage, and recycling program, and how much trash they generate, would be an effective one.
However, this would be incredibly difficult to implement on a global scale, and harder to scale in
terms of a country’s size and population size. The policy suggestions presented by this paper can
fall into two categories, the first being those that are driven by investment and the second being
those that call for an amendment of already existing systems.
The first potential policy suggestion would be the further government investment into the
agricultural sector. In 2001, Sri Lanka signed an intellectual property rights agreement known as
the Trade Related Intellectual Property Rights agreement (TRIPS), which necessitated the
patenting of seed varieties, but most plant types were not allowed to be patented, meaning that up
to 90% of Sri Lankan farmers were using seeds from previous yields43. In 2016, almost 60, 000
Indian farmers were reported to have committed suicide because of climate stresses on their
crops and harvests, which created a reduction in their mean income. This trend has persisted
throughout the years, reaching its peak in 2016. This is a prime example of how climate change
is having a direct impact on farming communities, but also provides an excellent example as to
how more government intervention or investment may aid in easing the burden of climate stress.
In January of 2017, Sri Lanka signed a $125 million dollar grant that would allow for the
subsidization and modernization of the agricultural industry, and more specifically rice paddies,
a move by the Sri Lankan government to promote productivity in the agricultural sector. The
details of this grant show that it was meant to benefit 30,000 smallholder farms, and aid in
making them more sustainable and resilient. In the years since this grant was proposed, however,
43
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there has been very little progress in is department, and little to no changes in the agricultural
sector have been documented. This is unfortunate as this type of grant and subsidy system is
exactly the kind of change that could boost farmers’ incomes, and create more resilient systems
by technologizing the aspects of it that can handle the change, and allowing the aspects of the
industry that necessitate human connection to thrive in those ways as well. The rice industry in
Sri Lanka is a mostly export based market, with most of the locally consumed rice being
imported. This kind of grant could have also aided in the development of a more self-sustaining
rice farming industry.
The second policy recommendation would be to suggest an increase in building a selfsustaining capacity in local farming systems. Although Sri Lanka is a mostly agrarian economy,
mostly dependent on the export of tea, rubber, cotton, and coconut, the rice industry, which is
one of the few that is not overwhelmingly run by large farms, most of the rice grown and
harvested in Sri Lanka is used for export purposes and a large amount of the rice consumed by
the average Sri Lankan is imported. Self-sufficiency in food reserves is of the utmost importance
in an uncertain ensuing climate. If climate catastrophes are to take place, the ability for Sri Lanka
to feed its citizens and maintain sufficiency without relying on other nations or international aid
in order to do this is one of the first and only ways true climate resilience can be achieved. This
would also help in boosting the economy, as capacity grows, and the nation is less reliant on
imports to feed its people, then more focus can be put into developing other exports. At the same
time, when the nation is able to support itself in this way, it is able to reduce import costs, which
reflects positively on its GDP. Furthermore, it would be pertinent to build a network of access for
farmers within a municipality to learn what the others are growing, and to be able to
communicate about yields, growing conditions etc. Some years ago, the Sri Lankan government
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sought to build an online network in order to bridge the communication gap between farmers, but
the project was unsuccessful. The outcome of not having a network between farmers is often that
there are excess yields, and the market for such crops is low. A good example of this is in
February of 2019, when a bumper harvest drove down the prices of pumpkin so much that
farmers were barely making any profit at all. Local government organizations, businesses, and
NGO’s then stepped in to help farmers by buying the whole stock at cost, where some local
supermarkets were giving away free pumpkins with every purchase, and an inaugural pumpkin
festival was held44. This highlights some of the ways in which building a network of farmers, and
relevant organizations could be helpful, as the dissemination of information can only aid in the
process of crop farming.
The third policy recommendation would be the investment into alternate seed types, and
potentially into research and development into more sustainable and durable seed types that are
more resilient to environmental shocks, such as drought. Some types of these seeds already exist
for certain types of rice, but the variety of types of grains of rice that make up the average Sri
Lankan person's diet would mean that the investment into a single climate resistant strain of seed
may affect the consumer base. Alternately, different grains are more or less likely to grow in
differing climates, altitudes, and humidity levels, and switching to a single strain of grain may
also hamper producers ability to grow rice, which could negatively impact them in terms of the
investment they may have made into obtaining the grain. Having local researchers look into
research and development of local strains of rice may have multiple positive impacts as it would
boost investment into research, and creating climate resistant seeds could also enable Sri Lanka
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to enter the global seed trade. The Sri Lankan government has taken some steps into developing
more resilient seed types, and also into developing more organic agriculture, and making a large
scale shift away from industrial agriculture, which is not widely practiced today. This measures
are, however, still in the early stages, and will likely take some time to implement fully.
The fourth policy recommendation in this realm would be to increase investment into
education for farmers. Although Sri Lanka is a democratic socialist nation that offers free
healthcare and education to its citizens, with a relatively high literacy rate, there are often
significant barriers to access for education for children in low income households, and those
children are often forced to drop out of school at a young age, or are never allowed the
opportunity to attend school in the first place. This often means that these children are forced to
join the workforce at a young age, and are then less motivated to receive an education at a later
date or time. This could easily be amended, or changed by allowing for the development of
farmer education or training programs, or other vocational training services. This can come in the
form of giving sustainability training to these farmers, or providing some accounting or
management courses, so that they are able to manage their farms and maintain a profit, or to be
able to assess the rates at which they can sell their grain to the market, taking into account supply
and demand principles etc. It is pertinent to help farmers understand the importance of the work
they do in feeding a nation, and helping them to find ways to maximize what they are able to do
with the tools they have at their disposal, and to destigmatize farm work as a vocation for people
who didn't receive any type of formal education. In this same vein, it is also very important that
these farmer training or education programmes do not create new barriers to entry to farm work,
thereby affecting people who feel they do not want to participate, but instead to uplift all farmers.
Currently, there are agricultural vocational programs offered by the Sri Lanka Department of
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Agriculture, and there are some courses run by local public and private universities, which are
accessible to those who are in want of short-term courses to help with the technicalities of
agriculture. However, this paper proposes that these programmes run longer than a few weeks,
and also put particular emphasis on the aspects of farming that are often glossed over. Should
these programs be able to offer students classes on the basics of running a business, maintaining
consumer relations, understanding the scope of sustainability, then it sets the stage for an easier
and more pleasant journey for all those involved. Farmers are able to gain all the necessary skills
to run their farms effectively and carefully.
While there are many opposing voices in the fight against climate change, it can be
readily agreed upon that one of the most important sectors, and one that must be nurtured and
supported in any way possible is the agricultural industry. It is of the utmost importance that
global food reserves are maintained during this time of climate uncertainty, when mass
extinction is rapidly increasing and millions worldwide are dying of hunger. In Sri Lanka,
maintaining food reserves comes in the form of protecting one of Sri Lanka’s oldest grains, and
also one of Sri Lanka’s oldest professions. One of the biggest ways this can be done is through
changing peoples’ perception of the environment, and of food. Through understanding that the
earth is a shared resource that can be taken from but must be replenished in return, the symbiotic
relationship between the earth and its inhabitants becomes clear. It is because of a loss of this
understanding that environmental degradation and a total and complete move away from nature
has taken place on the scale that it has in the 200 years following the industrial revolution. Shifts
in our thinking on a socio political level will also spur shifts in thinking on an economic level
and allow individuals to view the world, the environment, and global food systems, as more than
resources, but sources from which all life begins and ends. This is resilience thinking, and this is
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how it applies to Sri Lankan rice paddy farms. Through utilizing these principles of resilience,
Sri Lankan food systems can develop some form of stability in order to allow more people the
ability to access a safe and secure food source, even when climate crises converge.
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